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DETAILED ACTION 
Claim Rejections - 35 USC § 101 

1 . 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claim 20 is rejected under 35 U.S.C. 101 because claim 20 is directed towards 
non-statutory subject matter. 

The Examiner notes that the term "machine..." as the courts have defined "... 
includes every mechanical or combination of mechanical device or combination of 
devices to perform some function and to produce a certain effect or result." Coming v. 
Burden. 56 U.S. (15 How.) 252, 267 (1854). However, the Examiner doesn't believe this 
lends itself to the modem definition of "computers" which are comprised of processors 
(elements conducting electrical processes representing complex operations), to arrive at 
desired computerized results. Accordingly, the Examiner suggests that the term 
"machine" in the claims be replaced with "computer" in order to fully connote the 
software based embodiment that is desired by these sets of claims, and in accordance 
with the Interim Guidelines, Annex IV (Section c). The examiner suggests that the 
preamble of claim 20 be rewritten as "a computer readable medium encoded with 
computer executable instructions for performing a method for real-time obstacle 
detection from a vehicle moving relative to a road, comprising:". 
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Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl^ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 2, 4, 6-9, 11-17, 19 and 20 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Stein (6,704,621) in view of Sasaki (6,445,809). 

Regarding claim 1, Stein discloses a method for real-time obstacle detection from 
a vehicle moving relative to a road (col.2, ln.46-53), comprising: 

calibrating an image capturing device, such that any image point can be mapped 
to a real-world point (col.4, ln.40-64. Stein discloses that camera 13 can be calibrated 
for permitting the mapping of the image data onto the real world three dimensional 
coordinates); 

receiving one or more images from the image capturing device (col.2. In. 36-38); 
receiving information about the ego-motion of the image capturing device (col.2, 

ln.38-44); 

selecting one or more real-world points according to a tractability criterion (col.4, 
ln.43 to col.5. In. 12, Stein discloses that one or more real world points selected 
according to the probability or tractability criterion); and 

applying a motion estimation method on the one or more real-world points, the 
one or more images, and the known plane to determine an image motion flow of the 
one or more real-world points (col.2, ln.46-48, col.4, ln.43-col.5. In. 12, Stein discloses 
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that the ego-motion estimation system processor 14 is used to estimate motion 
estimation between at least two images (ip, ip') in the real world three-dimensional 
plane to determine the image motion flow, m'^ ); 

determining the true motion flow of the one or more real-world points based on 
the one or more real world points, the one or more images, and the ego-motion (col. 2, 
ln.46-48, col.4, ln.43-col.5. In. 12, Stein discloses that the ego-motion estimation system 
processor 14 is used to estimate motion estimation between at least two images (ip, ip') 
to ascertain the ego-motion); and 

determining that the one or more real-world points is one or more obstacle points 
(col. 2, ln.46-48. Stein discloses that obstacle detection can be done with Sato's 
invention, and col.4, ln.43-col.5. In. 12, Stein discloses that real world points are 
determined). 

Stein does not specifically disclose comparing the image motion flow and the true 
motion flow. However, Sasaki teaches the comparison of optical flows as ascertained 
for determining whether the driver's vehicle is approaching the front vehicle or object 
(col. 15, ln.53-56, Sasaki discloses the detection of many optical flows, and col. 16, ln.66 
to col. 17, In. 14, numerous optical flows are generated to determine if the driver's 
vehicle is near the other vehicle or obstacle, and one of the optical flows can be the 
image motion flow and another optical flow can be true motion flow, and that 
comparisons of these optical flows are made to determine if the driver's vehicle is near 
the forward vehicle or obstacle). Therefore, it would have been obvious to one of 
ordinary skill in the art to combine the teachings of Stein and Sasaki, as a whole, for 
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detecting the presence of surrounding vehicles so as to avoid accidents and collisions 
(Sasaki col.5, ln.45-49). 

Regarding claim 2, Stein discloses wherein applying a motion estimation 
technique comprises applying an optical flow method with statistical fusion (col.5, ln.31- 
43 and col.6, In. 14-23, Stein discloses the summation of the values from displacement 
of points obtained from consecutive images to statistically fuse numerous displacement 
points). 

Regarding claim 4, Stein discloses wherein receiving information about the ego- 
motion of the image capturing device comprises receiving information from one or 
more sensors onboard the vehicle (col.2, ln.46-48, col.4, ln.43-col.5, In. 12, Stein 
discloses that the ego-motion estimation system processor 14 is used to estimate 
motion estimation between at least two images (ip, ip') to ascertain the ego-motion). 

Regarding claim 6, Stein discloses wherein receiving information about the ego- 
motion of the image capturing device comprises determining the information based on 
the one or more images (col.2, ln.46-48, col.4, ln.43-col.5. In. 12, Stein discloses that 
the ego-motion estimation system processor 14 is used to estimate motion estimation 
between at least two images (ip, ^)') to ascertain the ego-motion). 

Regarding claim 7, Stein does not specifically disclose wherein determining that 
the one or more real-world point is one or more obstacle points by comparing the 
image motion flow and the true motion flow comprises: if the image motion flow does 
not match the true motion flow, determining that the one or more real-world points are 
one or more obstacle points; and if the image motion flow matches the true motion 
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flow, determining that the one or more real-world points are not obstacle points. 
However, Sasaki teaches the comparison of optical flows as ascertained for 
determining whether the driver's vehicle is approaching the front vehicle or object to 
determine whether the one or more real world points are obstacle points (col. 15, ln.53- 
56, Sasaki discloses the detection of many optical flows, and col. 16, In. 66 to col. 17, 
In. 14, numerous optical flows are generated to determine if the driver's vehicle is near 
the other vehicle or obstacle, and one of the optical flows can be the image motion flow 
and another optical flow can be true motion flow, and that comparisons of these optical 
flows are made to determine if the driver's vehicle is near the forward vehicle or 
obstacle, if so, then the driver will be alerted that there is danger and that the obstacle 
points are determined). Therefore, it would have been obvious to one of ordinary skill 
in the art to combine the teachings of Stein and Sasaki, as a whole, for detecting the 
presence of surrounding vehicles so as to avoid accidents and collisions (Sasaki col.5, 
ln.45-49). 

Regarding claims 8 and 16, Stein discloses further comprising: tracking data of a 
plurality of instances of the one or more obstacle points over a time interval (col.2, 
ln.46-48, col.4, ln.43-col.5, In. 12, Stein discloses that the ego-motion estimation system 
processor 14 is used to estimate motion estimation between at least two images 
in that the images are successive or temporally adjacent images corresponding to a 
time interval); and determining that the one or more obstacle points is one or more 
actual obstacles based on the data (col.2, ln.46-48. Stein discloses that obstacle 
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detection can be done witli Sato's invention, and col.4, ln.43-col.5, In. 12, Stein 
discloses that real world points are determined for ascertaining obstacles). 

Regarding claim 9, Stein discloses wherein determining that the one or more 
obstacle points is one or more actual obstacles based on the data comprises 
determining that the one or more obstacle points is one or more actual obstacles based 
on the data (col.2, ln.46-48. Stein discloses that obstacle detection can be done with 
Sato's invention, and col.4, ln.43-col.5. In. 12, Stein discloses that real world points are 
determined for ascertaining obstacles) and information based on other detection 
methods (col.2, In. 13-21 , flg.2-2A are charts depicting one method of detection, and 
fig. 3 is a second method of detection). 

Regarding claim 1 1 , Stein discloses classifying a type of the one or more actual 
obstacles using automated detection (col. 12, ln.45-60. Stein discloses computers can 
be used for automated detection). 

Regarding claim 12, Stein discloses classifying a type of the one or more actual 
obstacles using a graphical interface (col. 12, ln.45-60. Stein discloses computers can 
be used where the user can use a graphical user interface like a computer). 

Regarding claim 13, Stein discloses wherein calibrating the image capturing 
device comprises calibrating a video camera (col.4, ln.40-64, Stein discloses that 
camera 13 can be calibrated for permitting the mapping of the image data onto the real 
world three dimensional coordinates). 

Regarding claim 14, claim 14 is met by the same analysis as the rejection for 
claim 1. 
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Regarding claim 15, Stein discloses wherein the image capturing device 
comprises a video camera (col.4, ln.40-64. Stein discloses element 13 is a video 
camera). 

Regarding claim 17, Stein discloses further comprising one or more onboard 
vehicle sensors for determining the ego-motion of the image capturing device (col. 2, 
ln.46-48, col.4, ln.43-col.5. In. 12, Stein discloses that the ego-motion estimation system 
processor 14 is used to estimate motion estimation between at least two images 
to ascertain the ego-motion). 

Regarding claim 19, Stein discloses wherein the one or more onboard vehicle 
sensors comprises a GPS sensor (col.2, ln.51). 

Regarding claim 20, claim 20 is met by the same analysis as the rejection for 
claim 1 . In addition. Stein also discloses the use of computer (col. 12, ln.45-60). 

Claims 5, 10 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Stein (6,704,621) and Sasaki (6,445,809) in view of Breed (6,370,475). 

Regarding claim 5, Stein discloses wherein receiving information from the one or 
more sensors comprises receiving Information from at least one of a gyro and a GPS 
(col.2, line 51 ). Stein and Sasaki do not specifically disclose the use of a gyro. 
However, Breed discloses the use of the gyro (col.38, ln.3-7). Therefore, It would have 
been obvious to one of ordinary skill in the art to combine the teachings of Stein, 
Sasaki and Breed, as a whole, for avoiding dangerous, treacherous, unnecessary 
automobile accidents (col.28, ln.21-29). 
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Regarding claim 10, Stein discloses wherein determining that the one or more 
obstacle points is one or more actual obstacles based on the data and information 
based on other detection methods comprises determining that the one or more 
obstacle points is one or more actual obstacles based on the data and information 
(col. 2, ln.46-48, Stein discloses that obstacle detection can be done with Sato's 
Invention, and col.4, ln.43-col.5. In. 12, Stein discloses that real world points are 
determined for ascertaining obstacles; col .2, In. 13-21, fig.2-2A are charts depicting one 
method of detection, and fig.3 is a second method of detection). 

Stein and Sasaki do not specifically disclose based on at least one of radar 
obstacle detection, lidar obstacle detection, and ultrasonic obstacle detection. 
However, Breed discloses using at least one of radar obstacle detection (col.26, ln.12- 
17), lidar obstacle detection (col.26. In. 12-17), and ultrasonic obstacle detection 
(col.46, In. 6-8). Therefore, It would have been obvious to one of ordinary skill In the art 
to combine the teachings of Stein, Sasaki and Breed, as a whole, for avoiding 
dangerous, treacherous, unnecessary automobile accidents (col. 28, In. 21 -29). 

Regarding claim 18, Stein and Sasaki do not specifically disclose the use of a 
gyro. However, Breed discloses the use of the gyro (col. 38, In. 3-7). Therefore, It 
would have been obvious to one of ordinary skill in the art to combine the teachings of 
Stein, Sasaki and Breed, as a whole, for avoiding dangerous, treacherous, 
unnecessary automobile accidents (col.28, ln.21-29). 

Allowable Subject Matter 
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1 . Claim 3 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: The prior art does not specifically disclose wherein selecting one or more real- 
world points according to a tractability criterion comprises selecting one or more real- 
world points according to a tractability criterion inversely proportional with the 
uncertainty associated with localization of the real-world points. 
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